Inhibition of recovery from potentially lethal radiation damage in A549 cells by the K+/H+ ionophore nigericin.
A549 cells held for 4 hr in Hank's balanced salt solution, after 10 Gy irradiation, exhibit potentially lethal damage recovery (PLDR) which is dependent on extracellular pH (pHe). Recovery factors of 2.2 to 3.5 are observed when pHe is 6.40 to 7.30, but recovery factors of less than 1.0 are found when pHe is reduced to 6.20 or 6.00. The K+/H+ ionophore nigericin, when added to cells post-irradiation, inhibits PLDR in a pHe-dependent manner; it is increasingly more effective as pHe is reduced from 6.80 to 6.40. The presence of nigericin thus causes inhibition of PLDR at pHe's that normally promote recovery. The drug does not affect radiation response of A549 cells when present only during irradiation. Effects of low pHe buffer, with and without nigericin, on intracellular pH (pHi) and on ATP levels were examined in an effort to elucidate the mechanisms for inhibition of PLDR and enhancement of radiation response. Incubation of cells in pHe 6.00 buffer results in a slight decrease in pHi and does not induce a drop in ATP levels. In contrast, post-irradiation incubation of cells in pHe 6.40 buffer containing 2 microM nigericin causes an immediate and dramatic decrease in pHi, and a gradual loss of ATP to 30% of control levels by 4 hr. The data obtained so far suggest that a very slight lowering of pHi may influence post-irradiation holding recovery, and that the mechanisms by which pHe 6.00 buffer alone, or pHe 6.40 buffer containing nigericin, affect holding recovery are different.